African-Americans in the US are at high risk for hypersive medication). Among all hypertensives, 73% were aware, 64% were on treatment, and 28% were controlled tension-related morbidity and mortality. The majority of African-Americans live in central city areas, and lower to 140/90 mm Hg. Of hypertensives on treatment, 43% were controlled to 140/90 mm Hg, but 72% were consocioeconomic status and health care utilization patterns have been hypothesized to contribute to higher trolled using the criterion of 160/95 mm Hg, and 75% were controlled using a diastolic pressure Ͻ90 mm Hg blood pressure (BP) levels and poorer control of treated hypertension in this group. In order to plan an interonly. These results are similar to those reported for African-Americans in the most recent US national vention to improve hypertension care for inner city African-Americans in Houston, Texas, we conducted a health survey. Males were less likely to be aware, receiving treatment and controlled than were females. baseline survey of residents in 12 low-income ZIP code areas with a Ͼ70% African-American population to Although lack of awareness was associated with less frequent BP measurement, 77% of those unaware determine the level of hypertension awareness, treatment and control, and associated sociodemographic, reported a measurement within the past 2 years. The majority of aware hypertensives reported frequent physhealth care utilization, and medication compliance variables. Subjects were recruited to attend a BP measureician contact and high compliance with medication. We conclude that intervention to improve hypertension conment and assessment of knowledge, attitudes and behaviors through random digit phone dialing in the tartrol in this population should focus on ensuring that health providers diagnose BP and establish treatment get ZIP code areas. Of the 962 subjects examined, 433 (45%) were hypertensive (systolic BP у140 mm Hg or goals based on the current standard of 140/90 mm Hg. diastolic pressure у90 mm Hg or taking antihyperten-
Introduction
to higher blood pressure (BP) levels and poorer African-Americans in the United States have a hypertension control in African-Americans. 5 Lack prevalence of hypertension that is almost 60% of a regular source of primary care and non-adherhigher than in white subjects. 1 Hypertension is a ence to treatment have been associated with poor major risk factor for heart disease and stroke, and hypertension control among inner city minorities. [6] [7] [8] [9] contributes substantially to the higher cardiovascuIn 1993 a project to improve hypertension care for lar and cerebrovascular mortality observed in inner city African-Americans in Houston, Texas African-Americans compared to whites in the US. 2 was undertaken with funding from the National Population surveys from the 1970s to the present Heart, Lung and Blood Institute. Houston had a have shown higher rates of undetected hypertension population of 1.7 million in 1990, of which 28% was in certain age-sex groups of African-Americans, African-American. The city is located in Harris and either comparable or somewhat lower levels of County, and the combined population of the city treatment and control 1,3 than those observed in and surrounding suburban Harris County in 1990 whites. Efforts to further improve hypertension was 2.8 million. awareness and control among African-Americans
The Houston Hypertension Control Project was remain an important public health priority. planned and implemented jointly by Baylor College African-Americans have lower median incomes of Medicine, Departments of Community Medicine and educational attainment than the majority group and Medicine, the Harris County Hospital District in the US. Eighty-four per cent of the US African-(an agency responsible for providing health care to American population reside in a metropolitan area indigent residents of the county), and Texas Southand 57% live in inner cities. 4 The combination of ern University College of Pharmacy, a historically low socioeconomic status and the stress of the urban African-American institution. The goal of the project was to improve hypertension awareness, treatment, and control in the residents of a geographic African-American, low-income population, and was included in the catchment area of a Harris proportion based on US Census data. In order to ensure a large enough sample of males for assessCounty Hospital District community health centre that could provide hypertension follow-up care to ment of hypertension awareness, males were selectively recruited after approximately 3700 interviews individuals without a regular health care source identified during screening activities. A geographihad been completed. The RDD phone survey variables were not collected on this group of males, cally separate, but demographically similar area comprised of four contiguous residential ZIP code since random sampling assumptions did not apply to their responses. areas was selected to serve as a comparison community.
In 1994, a survey was carried out to obtain baseMeasures line data on the prevalence of hypertension and factors associated with awareness, treatment and con-BP was measured with mercury sphygmomanometers by research assistants who were trained and trol in the target community and the comparison community. In this paper we report on the level of certified using a standardized protocol. Three BP measurements were taken 2 min apart with the subawareness and control of hypertension found in the pooled community samples, on the relationship of ject seated using an appropriately sized cuff. The diastolic pressure was recorded as the fifth Karotkoff sociodemographic and health care access variables to awareness and control, and the implications of sound. The average of the last two BP readings was used in all statistical analyses. these findings for improving hypertension control in our target population.
A questionnaire administered prior to the BP measurement elicited information on subjects' awareness of and knowledge related to hyperten-
Subjects and methods
sion, general and hypertension-related health care utilization, and other questions on attitudes and Subject recruitment behavior. Awareness of hypertension was assessed with the question, 'Have you ever been told by a The target population for the baseline survey was African-American adults 18 years of age and older doctor or other health professional that you have hypertension, also known as high blood pressure?' who resided in 12 inner-city, residential ZIP code areas. These ZIP code areas were estimated to have
To allow for the possibility that subjects had had an elevated reading, but had not been labelled a population of 149 190 adult African-Americans (77% of the total population of the area). The explicitly as hypertensive, a follow-up question regarding being told their pressure was 'borderline median 1990 household income was $19 900 compared to $30 970 for the county as a whole. 10 or a little high' was asked of those who said no.
Hypertension treatment was determined by asking Residents of the target ZIP code area were recruited by means of random digit phone dialling respondents if they were currently taking antihypertensive medication, and if not, had a physician ever (RDD) to attend a community site for a BP measurement. This recruitment method was selected prescribed antihypertensive medication. Those who were not currently taking medication, but had taken because of its low cost and the relatively high phone coverage rates in urban areas. Previous reports had it in the past, were asked to give the reasons for discontinuation. indicated that satisfactory response rates were obtainable with RDD in minority communities. 11, 12 Other information elicited from subjects during the interview included frequency and site of BP It was assumed in planning the RDD survey that 70% of respondents would agree to be examined, measurements, source of regular health care, type of health insurance, and other personal characteristics, and of these, 70% would keep the appointment. A total sample size of 2100 was desired to compare such as educational level and employment. Compliance with the antihypertensive medication regihypertension control levels in the eight intervention ZIP areas and the four comparison ZIP code areas.
men was assessed with a five-item scale originally developed by Morisky et al, 13 and subsequently The RDD component of the survey was carried out by a local commercial research firm. The adult in modified by Shea et al. 14 We added a sixth item relating to cost of medications. the household with the most recent birthday was the eligible respondent. Each respondent was asked a brief series of questions covering hypertension Statistical analysis awareness and treatment, health care utilization, and socioeconomic characteristics. Those phone After verifying that there were no significant differences in demographic or hypertension control varisurvey respondents who identified themselves as African-American at the end of the RDD survey ables in the eight intervention ZIP codes and the four comparison ZIP codes, we pooled the two were invited to attend a well-known community location (either a clinic or a community recreation samples for analysis. Because the sample consisted of individuals recruited through both random and center) for the BP measurement and extended questionnaire on hypertension knowledge, attitudes and quota sampling, we conducted unweighted analyses. health behavior. They were offered compensation of $10.00 for attending the BP measurement session.
Logistic regression analysis was used to identify variables independently associated with lack of As the response rate to the RDD survey was monitored, it was noted that females were over-repawareness and poor hypertension control. These analyses were carried out according to the methods resented in the sample compared to their estimated defined as individuals with measured BP у140 mm Hg systolic or у90 mm Hg diastolic, or who were reportedly taking antihypertensive medication. Good BP control was defined as the proportion of tensives aware, treated and controlled in the sample is reflected in Table 2 . Overall, 73% of hypertenindividuals with average systolic BP (SBP) Ͻ140 mm Hg and average diastolic BP (DBP) Ͻ90 mm Hg.
sives were aware, 64% were on treatment, and 28% were controlled to 140/90 mm Hg. Of those hyperThese definitions are consistent with those used in the analysis of national health examination survey tensives on treatment, 43% were controlled. Awareness, treatment and control were substantially better results. 1 among women than men.
The results of the logistic regression analysis of
Results
variables associated with lack of awareness are shown in Table 3 . Being a member of the male sex, Response rate and sample characteristics having no BP measurement within 2 years or more, having full-time employment, and having public Of 3273 African-Americans who completed the introductory RDD phone survey, 2129 (65%) agreed health insurance compared to private insurance were directly related to lack of awareness. However, to attend a community location for BP measurement. In spite of multiple reminders, and offers of transage, educational attainment, and use of the emergency room for non-urgent health problems were not portation, only 684 (32%) completed the examination. An additional 281 persons recruited through significantly associated with lack of awareness. In order to assess in the detail the extent to which the quota sampling method presented for an examination, for a total examination sample of 962. A lack of screening for hypertension might relate to lack of awareness, we examined the time since last detailed analysis of the response rate in this study has been published elsewhere. 16 reported BP measurement by a health professional among hypertensives and non-hypertensives (Figure In summary, only age, employment status (with unemployed persons more likely to participate), and 1). As expected, aware hypertensives reported more frequent BP measurements than those unaware and self-reported history of hypertension were associated with participation. There was no relationship persons not classified as hypertensive. Unaware hypertensives were only slightly less likely than between sex, number of persons in the household, utilization of primary care, years elapsed since last non-hypertensives to have had a BP measurement within the past year, and almost equally likely to BP measurement, availability of health insurance, or educational atttainment and participation. The have had a BP measurement within the past 2 years. Thus, although less frequent measurement was assoresponse rate in the examination survey was disappointingly low, but the participants did not differ ciated with lack of awareness among persons classified as hypertensives, nearly 80% of those classified from the general community in the majority of variables measured, including recency of BP measureas unaware had been measured within the previous 2 years. ment. Because of the over-representation of persons with a history of hypertension in the examination The distribution of awareness using different BP definition cutoffs is shown in Figure 2 . In contrast sample, the sample cannot be used to estimate hypertension prevalence. However, this large samwith an unawareness level of 27% when the current criterion of 140/90 mm Hg is applied, only 10% ple of persons recruited from the general community can provide useful information regarding the treatwere unaware if a BP of у160/95 mm Hg or the taking of antihypertensive medications is used, and ment and control of hypertension and the variables associated with lack of awareness and control.
when a DBP of у90 mm Hg alone is used, 13% were classified as unaware. In this sample, 5% of those The sociodemographic characteristics of the 962 persons examined are shown in Table 1 . The great unaware had severe BP elevations (SBP у180 mm Hg or DBP у110 mm Hg). majority of participants had a high school education or less, and 53% were employed full-time. Sixteen Table 4 contains the odds ratios and 95% confidence intervals of variables associated with unconper cent reported having no medical insurance of any kind.
trolled hypertension (BP у140/90 mm Hg) among persons reportedly taking antihypertensive mediOf the 962 individuals examined, 433 (45%) were defined as hypertensives. The proportion of hypercation. Of the variables considered, only older age Of the 31 persons (7% of hypertensives) with severe BP elevation (BP у180/110), 16% were unaware, and 77% of those aware were taking antihyperten- sive medication. Although all of the persons with severe hypertension and unaware (n = 5) were men under 65 years of age, two reported having had a BP and having no form of medical insurance were significantly associated with inadequate hypertenmeasurement within the past year. The sample of persons with severe hypertension is too small for sion control. The odds ratio associated with male sex did not achieve statistical significance in this other statistical analyses. In order to determine the extent to which treatanalysis (P = 0.07), indicating that after adjustment for other variables, the discrepancy in control ment dropouts might account for some portion of the uncontrolled hypertension, we analysed the between men and women reflected in Table 4 was lessened.
characteristics of aware hypertensives who reported As in the recent US national health survey, 1 27% of hypertensives in our study were unaware, using the level of 140/90 mm Hg to define hypertension. However, the histories of BP measurements provided by subjects indicated that 77% of those classified as unaware had received a BP measurement by a health professional within the past 2 years. Although the logistic regression analysis indicated that there was a high risk of being unaware in those who had not been measured in over 2 years, the great majority of those unaware appeared to be persons with relatively mild BP elevations who had had a recent BP measurement. Birkett et al 17 reported that the prevalence of undetected hypertension was overestimated by 350% in a Canadian sample when the classification was based on a single crosssectional BP measurement, rather than repeated sernot having seen a physician for hypertension for 2 ial measurements. It is likely that there is a similar or more years (n = 28, or 8% of those aware). Their overestimation of the rate of undetected hypertenaverage age was 57 years, and 50% of them were sion in our African-American community sample. women. The mean systolic pressure in the groups Our data suggest that the level of undetected was 150 mm Hg and the mean diastolic was 85 hypertension is partially driven by the level of BP mm Hg. None of them had severe hypertension.
elevation that physicians recognize as requiring Only 6 (21%) of these individuals had ever taken action. There are no recent surveys of provider diagantihypertensive medication, and of those who had, nostic and treatment practices in hypertension, and two reported discontinuing medication on the physthe manner in which physicians currently respond ician's advice.
to mild to moderate elevations of systolic pressure The distribution of responses to the compliance in the presence of a diastolic pressure of Ͻ90 mm Hg scale in persons who reported currently taking antiis not known. It is possible that many physicians do hypertensive medication is shown in Table 5 .
The not yet classify persons with mild systolic elevmost commonly reported compliance lapse was forations in the presence of a DBP of Ͻ90 mm Hg as getting to take a pill, and only 32% of hypertensives hypertensive, even after repeated measurements. on treatment gave an affirmative response to two or In screening studies in the early 1970s, young more of the items. The total compliance score was African-American males were found to have the not related to measured BP levels in treated hyperhighest rate of undetected hypertension of any agetensives in this sample.
sex-race group. 3 In the detailed analyses of response patterns in our study, we found that 79% of males Discussion compared to 89% of females reported having a BP measurement within the past 2 years. Thus, special This study evaluated hypertension awareness, treateducational messages encouraging screening among ment, and control in a large sample of inner-city, men appear to be warranted, but must be carefully low-income African-Americans in the southwestern targeted to the relatively small subgroup of men who United States. Because we collected detailed inforare less frequent users of health care. mation on prior BP measurement, diagnosis and
In the present study, male sex, but not age, was treatment of hypertension, as well as data on health independently associated with lack of awareness in access and utilization in general, we were able to a model that controlled for time since the last BP investigate the variables that were associated with lack of awareness and poor control in this sample.
check. Since calculation of awareness of hyperten- insurance were more likely to be aware than those with public health insurance, a finding which is difficult to interpret. This association was only sion is based on the self-report that one has been told of hypertension, it is possible that males are observed if the employment variable was included in the model, but an interaction term between type more likely to under-report their hypertensive status than women. It is also possible that males receive of health insurance and employment status was not significant. Thus, we conclude that there is little evitheir BP measurements in a clinical context in which an elevated BP is not likely to be addressed dence of a consistent health care access factor in the risk of being unaware of hypertension in this samby the physician, such as during an acute episodic illness.
ple. In terms of control, lack of any form of health insurance was a strong risk factor for poor control. The tendency for males to be less aware of hypertension is seen in both blacks and whites in the US The data suggest, therefore, that the process of care for known hypertensives without health insurance in all of the previous national health surveys.
1 In our sample, males were consistently less likely to be is not as effective as for those with public or private insurance. measured and aware, and although the odds ratio did not reach statistical significance, once under
The results of our study can only be generalized to individuals in households with telephones. The treatment, they were less likely to be controlled. However, since among aware hypertensives 84% of 1990 US Census data for the surveyed ZIP code areas indicated a phone coverage rate of 89%. We have men and 86% women were under treatment (either taking antihypertensive medication or under a docexamined a sample of public hospital emergency room users to attempt to measure a segment of the tor's care for hypertension), additional research on the poorer BP control in men is warranted.
community that was unlikely to be included. These results will be reported in detail elsewhere. As in other studies of hypertension treatment outcomes in African-Americans, 1,18,19 fewer than half This study of an urban, low-income group at high risk for hypertension and its complications revealed of the patients under treatment achieved a BP of Ͻ140/90 mm Hg, whereas 75% were controlled a pattern of hypertension awareness and control similar to that obtained in the most recent national using the DBP level of Ͻ90 mm Hg alone, and 72% were controlled using the criterion of BP Ͻ160/95 health survey. When we undertook the survey, we expected to find significant associations between mm Hg (Figure 3) . A major reason for treatment failure could be a lack of compliance with the physsocioeconomic and health care access variables and hypertension awareness and control. In fact, it ician's recommendation, including frank discontinuation of physician follow-up and medication appeared that, in spite of the lower socioeconomic status of this sample, the majority of individuals had taking. The reported compliance with antihypertensive medications in our sample was very high, and contact with the health system, and hypertension awareness and control were to a large extent a funconly a small fraction of aware hypertensives had not seen a physician within the past year. It seems tion of the way health providers respond to elevated BP readings. Although some targeted screening prolikely, therefore, that physician treatment practices and efficacy of antihypertensive medications in congrammes may still be warranted in this community, especially in males, additional improvements in trolling systolic pressure contribute substantially to lack of control to 140/90 mm Hg. Until 1988, the population hypertension control will be achieved mainly through interventions designed to change treatment goal for hypertensives was defined only in terms of DBP, [20] [21] [22] and the extent to which physhealth providers' hypertension detection criteria and treatment practices. icians have adopted the therapeutic goal of SBP Ͻ140 mm Hg is unknown. The clinical trials targeting control of SBP have been conducted in the 
